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All such \invariants" form a Hopf algebra. The intersection graph of a chord diagram is a more rough combinatorical object than the chord diagram itself, but it turns out that a lot of invariants depend only on the intersection graph. Here we prove that the one-term and four-term relations imply the coincidence of values of all invariants on two chord diagram which have the same intersection graph under the assumption that the intersection graph is a tree. A re ned argument shows that this follows from the four-term relations alone.
Throughout this paper we use notations and de nitions of the previous article CDL1] which can be considered as an introduction to the present text.
The Hopf algebra of invariants is dual to the Hopf algebra of chord diagrams (see sec. 2.2 of CDL1]), so the properties of either of them can be easily translated into the properties of the other. Below, we will be concerned with the Hopf algebra of chord diagrams. In particular, an equality D 1 = D 2 will mean equality of the two diagrams in the Hopf algebra N (see CDL1]), i. e. their equality modulo one-and four-term relations.
De nition. To prove the Theorem we will describe the set of all chord diagrams with the same intersection tree graph. We will introduce elementary transformations on chord diagrams with the property that any two diagrams with the same intersection tree graph can be connected by a sequence of these transformations. Then we will prove that any two diagrams D 1 and D 2 di ering by an elementary transformation are equal in the algebra of diagrams N.
Key notions and statements
De nition. A share of a chord diagram is a collection of its chords such that there exist four points x 1 , x 2 , x 3 , x 4 on the circle di erent from the endpoints of all chords and satisfying the two conditions: | no chord connects two adjacent arcs x 1 x 2 , x 2 x 3 , x 3 x 4 or x 4 x 1 ; | both ends of any chord of the collection belong to the union of the two opposite arcs x 1 x 2 and x 3 x 4 .
Example. The collection of four chords inside the dotted oval &% '$ r r r r r r r r r r r r is a share. But the collection of three fat chords is not a share because there exists a fourth chord that separates their ends.
The collection formed by a single chord is always a share. The complement to a share is a share.
Here and below, we mark the shares by dotted ovals.
De nition. Pick a chord t in a tree diagram D, and call t the trunk of D. 
Proof of the Generalized four-term relation
A usual four-term relation is determined by the choice of a chord and the choice of a point on the circle di erent from the endpoints of all chords. Given a share in a chord diagram and a xed point p outside of it, take all the chords of the share one by one and write the usual four-term relations for these chords and point p. In the sum of all such equations, only four terms (those that give the generalized four-term relation) will survive, because every diagram with the variable endpoint of the additional chord inside the share occurs twice with opposite signs and thus cancels. 
Proof of Proposition 2
The proof proceeds by induction with respect to a specially chosen parameter which will be called complexity.
Let 
